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IH. Extra&s from Mr. GafcoigneV and Mr. Crab- 
trie'* Letters, praying Mr. Gafcoigne to haye 
been the hyentor of the Telefcopick Sights of 
Mathematical Inftruments, and not the French. 
fBy W. Derham, Prebend of Windfor, and 
R, Soc. Soc. 

IN Monfnur de la Hire's firft Part of his TabuU A~ 
(Iron, publiihed in 1 687. I find an Invention, 
which was undoubtedly our Countryman Mr. Gaf- 
coignes, afcribed to Monfuur Picard, and that is, the 
Affile At ion of Telefcopick Sights to Aflrowmicd Inflw 
ments, Mt.de la Hire's Words are, Faucis ahhinc an* 
tits D. Picard indgnis Aftronomus, atque in eadem Acade- 
mi a [Regia.Scientiarum\ Socius, Dioptrarnm crenas ah in* 
ftrumentis fujlitlit, eorumque loco fuhftitnit Telefcopia ; qus 
res Preshytis & Myoptus., &c. In which Words it is not 
indeed exprefly (aid that Mr. Picard was the Inventor 
of this way, but only that he applied Telefcopes. But 
by reafon it implies that it was that curious 2nd in- 
genious Gentleman Mr Picards Invention, and it is in 
effect claimed as iuch, in Monfimr Auzout's Account 
of the Telefcopick Micrometer, in the thilof Tranf No. zi. 
therefore I think my felf in Duty bound, to do that, 
young but ingenious Gentleman, Mr. Gafcoigne, the 
Juftice, to aiiert his Invention to him ; by reafon all 
his Papers, that Hy the late ingenious Mr. Tomeleys 
Diligence could He picked up, ate now (together with 
Mr. Towneley s own Papery) in my Hands* 
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As for die Invention of the Micrometer, which Mr. 
Au%out claims as his and Monfieur Picard's, I (hall fay 
little to it, Mr. Tcwneley having fufHciently prov'd it to 
be Mr. Ga[coigm% in the Philof. IranfacT No. 25. And 
the Uefcriptions and Draughts of that, and feme other 
Jnftruments of that kind, are now by me, in Mr. Gaf- 
soigne's own Hand, to confirm Mr. Towneleys Account, 
if occafion were. 

And as Mr. Gafcoigne was the firft that meafured the 
Diameters of the Planets, &c. by a Micrometer; Co I 
lhall prove that he was the firft that applied Telefcopick 
Sights to Aftronomical Inftruments. In a long Letter 
to his fagacious Friend Mr Crabtrie r ot Jan. 15. 164-?. 
("wherein he defcribes his Micrometer, and (hews his 
way of finding the Refractions, the Moon's Parallax, 
and how he meafured the Diameters of the Planets) 
Mr. Gafcoigne tells him how the meafuringGlaJfes, which 
he had been (peaking of, might be applied to a 
Quadrant. If, faith he, here (that is in the Diftind:- 
Bafe) you place the Scale that mafures — , or. if here an 
Hair he jet, that it appear perfectly through the Glafs — », 
you may ufe it in a Quadrant, for the finding of the Alti- 
tude of the leafl Star vijible by the Perfpeclive wherein it 
is. If the Night be (0 dark, that the Bair or the Point' 
ers of the Scale be not to be jeen, I place a Candle in a 
JLamhorn, fo as it caft Light fufficient into the Glafs 3 
which 1 find very helpful when the Moon appeareth not, or 
it is not otberwije light enough. 

In another Letter, dated on Chriftmas Eve 1641. 
("wherein be defcribes the Wheel Work of his Micro- 
meter, and (hews how he could apply it to the taking 
of three Points ; and fpecifics his Obfervations of the 
Diameters of the Sun and Moon; and mentions a Theory 
he had contriv'd of the Sun ; &c and faith what pains 
he had taken in the Anatomy of the Eye) he tells Mr. 
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Crabtrie how he had applied his Telefcopick Sights to 
a Sextant. Saith he, Mr. Horrox his Theory of the Moon 
I (hall be (hortly fttrni(hed to try. for I am fitting my Sex- 
tant for all manner of Obfervations, by two Perfpicills with 
Threads. And alfo I am confuting my Workman about 
the making of Wheels like /3, y, £, s, of f Diagr. 3, to ufe 
two Glajfes like a Setlor. If I once have my Tools in rea- 
iintfs to my Defire, Ijhall ufe them every Night. I have fitted 
my Sextant by the Help of the Cane, two Glaffes in it, and a 
Thread, fo as to be a pleasant Inftrument, could Wood and 
a Country-Joiner or Workman pleafe me. 

In another Letter (the Date of which is worn out, 
but is, in Mr. Crabtrie's Hand, called his icth Letter 
to him) he faith, / have given order for an Iron Qua- 
drant of Five Foot, which will give me the loooth Part 
of One Degree, which (hall be fumifhed like my fir/l Scale ; 
only my Workman is fo * throng for my Father, that I fear 
it will not be finifhed before the Eclipfe. I have can fed 
a very firong Buler to be exact l'j made, and . intend to fit it 
with Cttrfors of Iron, with Glajfes in them a»d a Thread, 
for my Sextant. 

To thefe I could have added many other Paflages 
of the like Nature : but thefe may be fufficient, to fhevv 
that Mr. Gafcoigne, as early as 1640, made ufe of Te- 
lefaxes on Quadrants and Sextants, as well as in his 
Invention of the Micrometer. 

What Commendations thefe Contrivances got him, 
and what Expectations they raifed in feme of the A- 
flronomers of that Time, particularly in two of the moft 
acute of that Age, Mr. Horrox, and Mr. Crabtrie, may 
be feen in the fame Mr. Crabtrie's Letters to Mr. Gaf- 
coigne, which are alfo in my Hands. Some PalTages of 
which I (hall recite, and at the fame time give the Society 
a Tafte of what thofe curious Letters do contain. 

t This Diagram is wanting in the Letter. * A Tor.hfiire Xbrafe 

for fully employed. 
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In Mr. Crahtrk's fecond Letter, which is of Oftober 
30. 1640; after a very clear Demonstration that the 
Solar Spots are not Planets at a Diftance from the Sun» 
but fomething adhering to, or very near the Sun's Bo- 
dy.- and alfo after a no lefs clear Pemonftration of the 
Errors of Lansberges Hipparchian Diagram, his Lunar 
Parallax, his Do&rine of Edipfes, and indeed his whole 
Lunar Afironomy, together with divers other curious 
Matters, too many to befpecified : after this, I fay, Mr. 
Qrabtrie faith thus, Something I am (are you were telling 
me. concerning a. way of ohjerving the Places of the Planets 
hy jour Ghffa. But 1 have not a little lamented that mf 
Time cut me fo fkort, when I was with you, that I could not 
more fully ruminate and digeft thofe flrange Inventions 
•which youjhswed me, and told me oj. My Latitude after an 
unexpected and unacquainted Journey ; my unpreparedncfs for 
thofe Cogitations (jiot intending that Journey the- Day fa- 
fore) and the Multiplicity and Variety cf the Novelties you 
fhewed me-, fo wholly diflraciea my Thoughts into Admiration, 
that I cannot now give my Meditations any reafonable AC' 
count of what I favn : but mufi intreat you, in a few Lines f 
to rub up my Memory, and tell me again what you leveed me, 
and the Extent of thofe your Inventions. Which I drfire y 
that I might confider, and rejoice to con/jder, how much 
and wherein Urania'; Structure will grow to Perfetlion by 
your Affi fiance : and that (vh.it in me lies} I may help you 
to remember when and wherein your Inventions And Objerva- 
tions trill be of mofl ufe I fhould alfo defire you to inform 
me what Bignefs of a Quadrant you conceive to be lar^e 
enough for Obfervation with your Devices. For I am e're 
long going to Wigan, u Miles from hence j where much 
Brafs is eajl ; and then I could fee whether I could procure 
fuch an one cafl. Tou told me {as / remember) you doubted 
not in time to be able to make Obfervations to Seconds. lean- 
mt bat admire it and yet , by what I f aw t believe it : but long 
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to have fome farther Hints cf your Conceit for that Fur' 
pofe. One Means, I think, you told me was, by a Jingle 
Glafs in a Cane, upon the Index cf your Sextant, by which 
(as I remember) you find the exacl Point of the Sun's Rays* 
But the way how, I have quite forgotttn, and much defire: 
Tour Device for the exact Divijion of & Quadrant, by divi' 
ding 1 1 Degrees intt io Parts, I did then uridtrfland, but 
do not now fully remember. If it might not be too much 
Trouble to you, I fhculd intreat you to give me fuch a Paper' 
Demonflration thereof as you {hewed me, and two or three 
Lines -plainly of the ZJfe thereof, how to find thofe fmall 
Parts. I loft the little Paper, wherein I noted the M'ons 
Diameter, which we obferved when I was with you: I pray 
you fend it me, if, &o 

/ cannot conceal how much I am tranfported beyond my 
felf with the Remembrance (of that little I do remember) of 
thefe admirable Inventions which you ftewed me when I was 
with you, I {hould not have believed the World could have 
afforded fuch txquifite Rarities, and I kno-v not how to flint 
my longing Defires, without fome further Tafle cf thefe fe- 
IcSied Dainties. Happier had I been, had I never known 
there had heen fuch Secrets, than to know no more, hut only 
that there are fuch. Of all Defires the Dejire of Knowledge 
is mo ft vehement, mo ft impatient : and of all kinds of Know- 
ledge, this of the Mathematicks affects the Mind with mo ft 
intenfe Agitations. I doubt not but you can experimentally 
•witnejs the Truth hereof, and one time or other have been no 
Stranger to fuch Thoughts as mine. And therefore although 
Modefiy would forbid me to reqwfl any thing (until you 
give me leave) hut what you pleafe voluntarily to impart, 
yet the Vehemence of my Defire forceth me to let you know 
how much I defire, and how highly I fhculd prize a>;y thing 
that you fhculd be pleafe d to communicate to me in thofe 
Optick Practices Could I purchaft it with Travel, or procure 
it for Gold, I would not long be n ithout a Tekfccpe for ob- 

A a a a a z ferving 



( ^©8 ) 

ferving [mall Angles in the Heavens ; nor want the Ufe of 
your other Device of a Glafi in & Cane upon the moveable 
Rater of your Sextant (as I remember) for helping to the 
exact Point of the Sun's Rays. But feeing Urania is, ike. 
Thus was the moft ingenious Mr. Crabtrie tranfpott- 
ed with Mr. Gafcoigne's Devices, although at that rime 
far Jefs perfect than they were in a fhort Time after. 
And no Jefs affe&ed was the incomparable Horrox, as 
Mr. Crabtrie fets forth, in his third long Letter of Dec. 
xS. t6qo. which hath theft Words, My Friend Mr.Hot- 
rox prcfejjeth, that little Touch which I gave him of your 
Inventions, hath ravifhed his Mi»d quite from it ftlf, and 
left him in an Extafie between Admiration and Amazement. 
1 be fetch you, Sir, flick not your Intentions for the perfecting 
of your begun Wonders. We travel with Defire till we hear 
of your full Delivery, Tcu have our Votes, our Hearts, and 
our Hands fhould not he -wanting, if we could further yc». 
And then after many curious Matters (which wou id 
take up too much of the Societies rime to relate J) he 
thus proceeds, Tour Diagrams for Perfpectives I have view- 
ed again and again, and cannot fufficiently admin your inde- 
fatigable Jfidufity, and profound Ingenuity therein. I am 
much affected with the Symbolical Expreffions of your De~ 
monftrations. I never ufed them before (but I will do) yet 
I underftand them all at the firfl Sight, and fee well the 
Truth of your Demon ft rat ions. 

To theft I (hall only add one Paflage more, and this 
becauft it fhews fbme other of Mr. bafcoigne's exqui- 
fite Contrivances^ or at lead the Accuracy of what are 
mentioned ; and that is in Mr. Crabtrie's Letter of Dec: 
6. 1641. at the Beginning of which he faith, That which 
you give me a full Projection of was above my Hope s 
and if the Screws keep an exact Equality of Motion forward 
in each Revolve, it is a mofl admirable Invention; and 
mih the other Accommodations, I had almofl [aid without 
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Compare. But that the Divisions of a Circle fhould he met?* 
fared to Seconds, without the Limb of an Infirument, or 
that Di fiances, Attitudes, Inclinations, and Azimuths fhould 
he taken all at one Moment, wit bout the Limb of an In* 
flrument likewife, and each to any required Number of Parts ; 
er that the Diameter of Jupiter fhould be projected in Juch 
prodigious Meafures as you freak of, &c. were enough to a- 
mufe and amaze all the- Mathematicians in Europe, and 
may. Meed he rather a Subject of Admiration than Beliefs to 
any that hath not known four former Inventions to exceed 
Vulgar (/ had almofi faid Humane) Abilities. And for my 
Part, I muft confejs Mode fly fo checks my ambitious Defires> 
that I dare fcarce hope, fuch Miracles fhould ever be produced 
in real PraiHce to fuch Exatinefs. Then (to give the 
Society a further Tafte of thofe Letters^ follows an 
Account of the Agreement of Mr. Horrcx's Theory 
of the Moon with Mr. Gafcoigne's Obfervations ; and 
alfb very curious Ratiocinations, and a Difquifition 
about finding the Parallax of the Sun and Moon, and 
their Diftance from the Earth. In which he cenfures 
Morinus's Braggs, ejre. and then faith, that no Man that. 
hath written of the Diagram [of Hipparchus] underflood 
it fully, or defcribed it rightly, but only Kepler and our Ho;- 
roxj for whoft immature Death [which was fuddenly. and 
about the Age of 25.] there is yet fcarce a Pay which I 
pafs without fome Pang of Sorrow, 

Thus, among many, I have related fome of the Paf- 
fages of Mr. Gafcoigne's and Mr- Crabtrie's Letters rela- 
ting to TelefcopitKSightSi From whence it is very ma- 
nifest, that long before the French Gentleman's Claims, 
our Countryman Mr. Gafcoigne had made ufe of thofe 
Sights in his Aftronomical Inftruments; particularly in 
two or more. Sorts of Micrometers (as i plainly find) 
and in his Quadrant and SextanP. And had it pleated 
Gc4 to have given him a longer Life, we might have ex- 
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peded greater things from bis pregnant and fagacious 
Wit. For he was fcarce ao Years of Age when he held 
thefe Correfpondencies with Mr. Crahtrie. And at the 
Age of 23. he was killed at Marfton-Moor-Bauk, on 
Jul) 2. 1644. righting for King Charles I. His Father 
was Henry Gifcoigne Efq; of Mddleton, between Leeds 
and Wakefield. 



IV. ^tf Attempt towards the Improvement of the Me' 
thod of approximating, in the ExtraSiion of the 
%pots of Equations in Numbers. !By Brook Tay- 
lor, Secretary to the %oya\ Society. 

YN Phil. 'Tr an. No. 2 re. Dr. Halley, now Secretary of 
j[ the Royal Society, has pubiifh'd a very compendious 
and ufeful Method of extracting the Roots of affected 
Equations of the common Form, in Numbers. This 
Method proceeds by afTuming the Root defired nearly 
true to one or two Places in Decimals (which is done 
by a Geometrical Conltru&ion, or by fome other con- 
venient way) and correcting the AfTumption by com- 
paring the Difference between the true Root and the 
aflumed, by means of a new Equation whofe Root is 
that Difference, and which he fhews how to form from 
the Equation propofed, by Substitution of the Value 
of the Root fought, partly in known and partly in un- 
known Terms. 

Tn doing this he makes ufe of a Table of Produces 
(which he calls Speculum Ansljticum,) by which he com- 
putes the Coefficients in the new Equation for finding 
the Difference mentioned. This Table, I obferved, 
Was formed in the fame Manner from the Equation 
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